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wherein the dotted line represents a bond or no bond: 

V is -CH ■ CH*. -N » CH-, -CH - N-. S. 0 or NR; 

W is S. SO. SO*. S0 2 NR\ NR'SO?. CONR 1 or NR'CO: 
X is S. O. NR 2 . -CH * N- or -N ■ CH: 

V is CH or N: 

Z is hydrogen. (C«»C/)alkyl. (Ci-C/krycloalkyl. phenyl, pyridyl. furyl. thienyl or phenyl mono- or disub* 
stituted with the same or different groups which are (Ci-Ci)alkyl. trifluoromethyl. (Ci-Ci)alkoxy. fluoro. 
chloro or bromo: 

V is hydrogen or (C<-C 3 )alkyl; 

R. K and R^ ar each independently hydrogen or (O-C*); and 
n is t , 2 or 3: 
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a pitarmacautieally acc»Dtab:« cattonie salt ttMraof: or 

a Pharmaceutical^ a-ceotaeie aod addition salt thereof mw. me comoound contains a basic nitrogen. 
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THIA20LIDINEDIONE DERIVATIVES AS HYPOGLYCEMIC AGENTS 

The oresent overmen 'eiates *o :ertam comoound.s of the formula ill. depicted oeiow having utiiity'as 
hypoglycemic anc n /occnoiesteroiemic agents, methods *or their use and onarmaceuticai :omoositions 
containing them 

in spue of the early discovery of nsunn and its suoseauent wide-spread use »n tne treatment of 
5 diabetes, and the ! ater discovery and use of sulfonylureas »e g. chlorpropamide, tolbutamide, acetcnex- 
amide. tolazamide! and biguamoes <e q onenformm) as oral Hypoglycemic agents, the treatment of 
diabetes remains less than satisfactory The use of insulin, necessary m about 10% of diaoetic patients »n 
'vntch synthetic hypoglycemic agents are not effective iType I diabetes, nsulin dependent diabetes 
meilitusi. reautres muitioie daily doses, usually by self injection. Determination of the proper dosage of 
•3 msuiin reautres frequent estimations of the sugar in the urine or »n the blood. The administration of an 
excess dose of nsunn causes hypoglycemia, with effects ranging from miia abnormalities >n blood glucose 
or coma, or even jeatn Treatment of non-insuim dependent diabetes meihtus (Type H diabetes) usually 
consists of a combination of diet, exercise, oral agents, eg. sulfonylureas, and in more severe cases, 
msuin However, the clinically available hypoglycemics are unfortunately fraught with other toxic manifesta- 
•5 lions which limit their use in any event, where one of these agents may fail m an individual case, another 
may succeed. A continuing need for hypoglycemic agants. which may be less toxic or succeed where 
others fail. <s clearly evident. 

Furthermore, atherosclerosis, a disease of the arteries, is recognized to be the leading cause of death m 
the United States and Western Europe. The pathological sequence leading to atherosclerosis and occiusiv 
20 heart disease nas been described m detail by Ross and Glomset m New England Journal of Medicine 295. 
369-377 (1976) The earliest stage m this sequence is the formation of "fatty streaks" in the carotid, 
coronary and cereoral arteries and m the aorta. These lesions are yellow m color due to the presence of 
lipid deposits found principally within smooth-muscle cells and m macrophages of the mtima layer of the 
arteries and aorta. Cholesterol and cholesteryl ester account for most of this lipid. Further, it is postulated 
that most of the cholesterol found within the fatty streaks results from uptake from the plasma. These fatty 
streaks, in turn, give rise to development of the "fibrous plaque", which consists of accumulated intimal 
smooth muscle cells laden with lipid and surrounded by extra cellular lipid, collagen, elastin and prot- 
eoglycans. The cells plus matrix form a fibrous cap that covers a deeper deposit of cell debris and more 
extracellular lipid. The iioid is primarily free and estentied cnoiesteroi The fibrous plaque forms slowly, and 
;o is likely m time to oecome calcified and necrotic, advancing to the "complicated lesion" which accounts for 
the the arterial occlusion and tendency toward mural thrombosis and arterial muscular spasm irat 
rnaractenze advanced atherosclerosis. 

coioemioiogicai evidence has firmly established hyperiipidemia as a primary risk factor »n causing 
:ardiovascuiar disease -CVO) 3ue to atherosclerosis, in recent years, leaders of the medical profession 
;5 nave oiaceo renewed emonasis on owenng plasma cholesterol levels, and low density lipoprotein choies- 
•eroi n oarticuiar as an essential step >n orevention of CVO The upper limits of "normal" are now known to 
oe significantly ewer -nan neretorore appreciated. As a result, large segments of Western populations are 
new reauzeo c ce at -^gn r. S x *cr jeveiooment or progression of CVO because of this factor, individuals 
*no oossess noeoencent 'is* 'actors «n addition to nyperiipidemia are at particularly mgn risk. Such 
-o noecenoent msk 'actors ncude ;iucose ntoierance. left ventricular hypertropny hypertension, and being of 
•ne maie se* Carciovascuiar disease s especially orevaient among diaoetic subjects, at least «n part 
oecause ot 'he existence of muitioie <ndeoendent risk factors. Successful treatment of hyperiipidemia m the 
general occuiaucn ana n 3iaoetic suoiects «n particular. «s therefore of exceptional medical importance. 
The nrst step n recommended rneraoeutic regimens for hyperiipidemia is dietary intervention While 
•5 diet alone oroouces aceauate response m some individuals, many others remain at hign risk and must oe 
treated further by pharmacological means. New drugs for the treatment of nyperiipidemia are. therefore, of 
great potential benefit ^or large numoers M individuals at nign risk of deveioomg CVO. Further, successful 
treatment j\ ootn :ne -v/oeriioidemia and hyperglycemia associated with the diaoetic state *nh a smgie 
tnerapeutic agent <s oarticuiarly jesirable. 
io in addition to tne hypoglycemic agents cited aoov . a variety of otner comoounos nav oeen reported 
to possess this tyoe of aetivity as reviewed by Biank [Burger s Medicinal Chemistry. Fourth Edition. Part II. 
Jonn Wiley and Sons. N Y » 1 979> op 1057-1080) 

Scnnur U S Patent 4 367 234 jiscioses nypogiycemic }xazoudined»ones of the formula 
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era 

in which the phenyl ring is generally mono- or multi-substituted in the ortho/meta positions. Notably, with 
the exception of the 4-fluorophenyl analog, the para-substituted derivatives are either inactive or possess a 
low level of hypoglycemic activity Schnur. U.S. Patents 4.332.952 and 4.342.771 further disclose a variety 
of similar oxazolidinedione hypoglycemic agents which are alternatively substituted at the 5-position with a 
heterocyclic group. These include certain furan. thiophene. pyrrole and pyridine derivatives. 
Schnur. U.S. Patent 4.617.312 discloses hypoglycemic thiazolidinediones of the formula 




where R c »s lower alkyl. X* is F. CI or Br, and Y* is hydrogen, chloro. lower alkyl or lower alkoxy. Notably, 
the compounds require ortho-substitution with an alkoxy group, and para-substitution is limited to hydrogen 
or halogen. 

Kawamatsu et al.. U.S. Patent 4.340.605. disclose hypoglycemic compounds of the formula 




wherein R* is a bond or lower alkylene and when R d is an optionally substituted five- or six-membered 
heterocyclic group including one or two hetero-atoms selected from N. O and S. L* and L 3 may each be 
defined as hydrogen. Based on the lack of hypoglycemic and plasma triglyceride lowering activity of certain 
non-ethsr analogs, it has been suggested that the boxed portion of the structural formula, including the 
ether oxygen , represents an essential feature for useful activity in this series of compounds: Sohda et al.. 
Chem Pharm. Bull. Japan. Vol. 30. pp. 3580-3600 (1982). 
Sohda et al. also describe the compound of the formula 




as having weak hypoglycemic and plasma triglyceride low ring activity. 

Eggler et al., U.S. Patent 4.703.052. discloses hypoglycemic thiazolidinediones of the formula 
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to where the dotted line represents an optional bond. R' is H. methyl or ethyl. X° is O. S. SO. SO:. CH2. CO. 
CHOH or NRV R k is H or an acyl group and the numerous definitions of R*. R a . R' and R' include R 9 . R" 
and R' as hydrogen or methyl and R* as optionally substituted phenyl, benzyl, phenethyl or styryl 
The present invention 1$ directed to compounds having the formula 
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wherein the dotted line represents a bond or no bond: 
V is -CH*CH-. -N » CH-. -CH » N-. S. O or NR: 
W is S. SO. S0 2 . S0 2 NR\ NR'SO*. CONR' or NRXO: 
X is S. O. NR 2 . -CH » N- or -N * CH: 
30 Y is CH or N; 

Z is hydrogen. (C*-C?)alkyl. (C 3 -Cr>cycloalkyl. pTfenyl. pyndyl. furyl. thienyl or phenyl mono- or disub- 
stituted with the same or different groups which are (Ci-Cj)aikyi. trifluoromethyl. <Ci-C 3 )aikoxy. fluoro. 
chloro or bromo: 
T is hydrogen or (Ci -Cj)aikyl: 
35 R. R 1 and R* are each independently hydrogen or (Ct-Coalkyl: and 
n is t . 2 or 3: 

the pharmaceutical^ acceptable catiomc salts thereof: 

and the pharmaceutically acceptable acid addition salts thereof when the compound contains a basic 
nitrogen. 

40 Based upon their level of activity and ease of preparation, preferred compounds are those wherein the 
dotted line represents no bond, particularly those wherein V is -CH*CH-. n is 1 or 2. W is NR'CO. CONR\ 
S or SO*: and X is O and Y is N forming a 4-oxazolyl group; most particularly when 2 is 2-phenyl and Z* is 
5-methyl. 

The expression "pharmaceutic ally-acceptable catiomc salts'* is intended to define but not limited to 
45 such salts as the alkali metal salts, (e.g. sodium and potassium), alkaline earth metal salts (e.g. calcium and 
magnesium), aluminum salts, ammonium salts, and salts with organic amines such as benzathine (N.N • 
dibenzylethylenediamine), choline, diethanolamine. ethylenediamme. meglumine (N-methylglucamine). be* 
nethamme (N-benzylphenethylamine) diethyiamme. piperazine. tromethamine <2-amino-2-hydroxymethyl* 
t .3-propanediol) and procaine. An especially preferred such salt is the sodium salt. 
50 The expression "pharmaceutically-acceptable acid addition salts" is intended to define but not limited to 
such salts as the hydrochloride, hydrobromide, sulfate, hydrogen sulfate, phosphate, hydrogen phosphate, 
dihydrogenphosphate. acetate, succinate, citrate, methanesulfonate (mesylate) and p-toiuenesulfonate 
(tosylate) salts. 

Also embraced by the present invention are pharmaceutical compositions for use m treating a 
55 hyperglycemic mammal or a hypercholesterolemic mammal which comprises a blood glucose lowering 
amount or a blood cholesterol lowering amount of a compound of formula (I) and a pharmaceutical^- 
acceptable carrier. The invention further comprises a method of lowering blood glucose in a hyperglycemic 
mammal which comprises administering to said mammal a blood glucose lowering effective amount of a 
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compound of formula (I): and a method of lowering blood cholesterol in a hypercholesterolemia mammal 
which comprises administering to said mammal a uiood cholesterol lowering amount of a compound of the 
formula <l). 

The compounds of the formula (I) of the present invention are readily prepared Most generally, the 
compounds of the formula (I) wherein the dotted line represents a bond are prepared by reaction of 
thiazolidme-2.4-dione with an aldehyde of the formula 
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wherein V. W. X. Y. Z. Z' and n are as defined above 

in this step, the reactants are heated tn the presence of an excess of a mild base to provide the olefin of 
formula (I) wherein the dotted line represents a bond Usually a 10-50% molar excess of one of the two 
reactants is employed, in order to force the reaction to completion within a reasonable period of time In the 
present instance, it is generally preferred to use the readily available thiazolidine-2.4-dione in excess. In a 
preferred method the aldehyde of the formula (II) and the thiazolidinedione are coupled in the presenc of a 
catalytic amount of a secondary amine, preferably pyrrolidine or pipendine. usually about 0 05 to 0.20 molar 
equivalents, m a reaction-inert solvent such as a lower alkanol (e.g.. methanol, ethanol. n-propanol. 
isopropanol). Temperature is not especially critical, but will generally be above room temperature to effect 
reasonably rapid completion of the reaction, but below 100*C to minimize possible side reactions. Reflux 
temperature of the lower alkanol solvent is particularly convenient 

As used here and elsewhere herein, the expression "reaction inert solvent" refers to a solvent which 
does not interact with starting materials, reagents, intermediates or products in a manner which adv rsely 
affects the yield of the desired product. 

In an alternative method the aldehyde of the formula (II) and thiazolidine-2.4-dione are intimately mixed 
with a molar excess, preferably a 2-4 fold molar excess, of anhydrous sodium acetate and the mixture is 
heated at a temperature high enough to effect melting, generally about 140-170* C at which temperature 
the reaction is substantially complete .n from about 5 to 60 minutes. The desired olefin of formula (I) 
wherein the dotted fine represents a bond >s then isolated, for example, by mixing with water and filtration, 
to obtain the crude product. *nich .s purified, if desired, e g.. by crystallization or by standard chromatog- 
raphic methods 

The resulting oiefimc products are active hypoglycemic agents, but also serve as intermediates for 
preparation of the corresponding reduced compounds of formula (I) wherein Jhe dotted line represents no 
bond. While the reduction of the above olefins may be earned out by employing a number of reducing 
agents which are known to reduce carbon -to-carbon double tonds. the preferred methods employ hydrogen 
m the presence of a noble metal catalyst, sodium amalgam m methanol, or zmc in acetic acid. 

When the reduction step is earned out employing hydrogen m the presence of a noble metal catalyst, a 
convenient method for carrying out this transformation is to stir or shake a solution of the olefinic compound 
of the formula (I) wherein the dotted line represents a bond m * reaction-men solvent under an atmospher 
of hydrogen, or hydrogen mixed with an inert diluent such as nitrogen, m the presence of a noble metal 
hydrogenation catalyst Suitaoie solvents for this reaction are those which substantially dissolve the starting 
compound but which do not themselves surfer hydrogenation or hydrogenoiysis. Examples of such solvents 
include ethers such as diethyl ether, tetrahydrofuran, dioxane and i 2-dimethoxy ethane: low molecular 
weight amides such an N.N-dimethyiformamide. N-N-dimethylacetamide and N-methyipyrrohdone: and 
lower alkyi carboxyiic acids sucn as formic, acetic, propionic and isobutync acid. Especially pr ferred such 
solvents are tetranydrofuran and acetic acid Hydrogenation is particularly preferred when W is other than S 
or SO. 

Introduction of the hydrogen gas into the reaction medium is usually accomplished by carrying out the 
reaction in a sealed vessel containing the oiefimc compound, solvent, catalyst and hydrogen. Th pr ssure 
mside the reaction vessel can /ary from about 1 to about 100 kg cm- The preferred pressur range. 
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the atmosphere inside the reaction v ssei is substantially pure hydrogen, is from about 2 to about 5 kg/cm 2 
The hydrogenation is generally run at a temperatur of from about 0* to about 60* C. and preferably from 
about 25 to about 50 C Utilizing the pr ferred temperature and pressure valu s. hydrog nation gen rally 
takes place m a few hours, e.g.. from about 2 hours to about 20 hours. The pr ferred noble metal catalysts 
used m this hydrogenation reaction are the type of agents known in the art for this kind of transformation, 
for example, palladium, platinum and rhodium. A palladium catalyst is preferred because such catalysts are 
not readily poisoned by sulfur. The catalyst is usually present in an amount from about 0.01 to about 25 
weight-percent, and preferably from about 0.1 to about 10 weight-percent, based on the olefinic compound. 
It is often convenient to suspend the catalyst on an inert support; a particularly convenient catalyst is 
palladium suspended on an inert support such as carbon 

When the hydrogenation of the methylene double bond is substantially compiete. the desired product of 
formula (I) wherein the dotted line is no bond is then isolated by standard methods, e.g.. the catalyst is 
recovered by filtration, the solvent evaporated and the product purified, if desired, by well known methods 
such as crystallization or by chromatography. 

An alternative method for reduction of the olefinic compounds of the formula (I) wherein the dotted line 
represents a bond is conventional sodium amalgam reduction in methanol, usually at or about ambient 
temperature; or zinc dust in acetic acid, usually at elevated temperature, conveniently at the reflux 
temperature of the reaction mixture. Both of these methods, which are preferred when W is S. are 
exemplified below. 

Those compounds wherein W is SO or SO- are alternatively (and preferably when W is SO) formed by 
suitable oxidation of the corresponding compounds where W is S. When the sulfoxide is desired, the sulfide 
is preferably oxidized with at least one molar eqiuvalent (usually a 2-3 fold molar excess) of sodium 
penodate in a reaction inert solvent such as aqueous methanol, generally at room temperature or below so 
as to avoid ever oxidation. Alternatively, close to one molar equivalent of m-chloroperbenzoic acid can be 
used for this purpose, m a reaction-inert solvent such as methylene chloride or toluene, generally at 
reduced temperature such as - to to 10 ' C. When the sulfone is desired, a convenient oxidant is at least two 
molar equivalents of said m-chloroperbenzoic acid, otherwise in the same solvents and under the same mild 
conditions specified »n the preceding sentence However, a less expensive oxidant for formation of the 
sulfone is H2O2. generally used in excess m a reaction inert solvent such as acetic acid. 

When a saturated compound of the formula (I) wherein the dotted line represents no bond is desired, an 
alternative synthetic route is to react thiazolidme-2.4-dione with a compound of the formula 




wherein V. W. X. Y. 2. Z* and n are as defined above, and X* is a nucieophilic leaving group such as 
chloride, bromide, iodide or mesylate. These reactants are generally used in substantially equimoiar 
quantities, although I0-25°o excess of readily available thiazolidine-2.4-dione is preferred in order to force 
the reaction to completion within a reasonable period of time. The reaction is earned out in the presence of 
reaction-inert solvent, such as tetrahydrofuran. with the thiazolidme-2.4-dione prereacted with two molar 
equivalents of a strong base such as butyl lithium m order to preform the dianion. Salt formation is generally 
earned out at reduced temperature (e.g. -50 to -80* C .): the reactants mixed at an intermediate 
temperature, and reaction carried to completion at an elevated temperature (e.g. the reflux temperature of 
the reaction mixture* It will be evident to those skilled m the art that this method will be preferred only 
when there are no other reactive groups (e.g.. NH> present in the compound of the formula (III). Thus, when 
V is NH. this group will generally be m protected form. e.g.. as an N-benzyl group which is subsequently 
removed by conventional hydrogenolysis conditions such as those described above. 

The pharmaceutically-acceptable catiomc salts of th compounds of the present invention are readily 
prepared by reacting the acid forms with an appropriate base, usually one equival nt. in a co-solvent. 
Typical bases are sodium hydroxide, sodium methoxide. sodium ethoxid . sodium hydride, potassium 
methoxide. magnesium hydroxide, calcium hydroxide, b nzathme. choline, diethanoiamme. piperazine and 
tromethamme The salt is isolated by concentration to dryness or by addition of a non-solvent. In many 
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cases, salts are preferably pr pared by mixing a solution of th acid with a solution of a different salt of the 
cation (sodium or potassium ethylh xanoate. magn sium ol at ). employing a sorv nt (e.g.. ethyl acetate) 
from which the desired catiomc salt precipitates, or can be otherwise isolated by concentration and/or 
additi n of a n n-sorv nt. 

5 The acid addition salts of the compounds of the present invention are r adily prepared by reacting the 

base forms with me appropriate acid. When the salt is of a monobasic acid (e.g.. the hydrochloride, the 
hydrobromide. the p-toluenesulfonate. the acetate), the hydrogen form of a dibasic acid (e.g.. the hydrogen 
sulfate, the succinate) or the dihydrogen form of a tribasic acid (e.g.. the dihydrogen phosphate, the citrate), 
at least one molar equivalent and usually a molar excess of the acid is employed. However when such salts 

to as the sulfate, the hemisuccinate. the hydrogen phosphate or the phosphate are desired, the appropriate 
and exact chemical equivalents of acid wtii generally be used. The free base and the acid are usually 
combined in a co-solvent from which the desired salt precipitates, or can be otherwise isolated by 
concentration and/or addition of a non-solvent 

Thiazo4idine»2.4-dione is commercially available. The aldehydes of formula (II) are prepared by a variety 

ts of conventional methods: for example, by mild oxidation of the corresponding primary alcohol with reagents 
such as manganese dioxide under conditions known to produce aldehydes from primary alcohols: reaction 
of the corresponding aralkyl bromides with n-butyl lithium followed by N.N-dimethylformamide at -80 * to 
-70 C. reaction of a suitably 4-substituted benzaldehyde (or corresponding thiophene or pyridine analog) 
with a suitably substituted heterocyclic derivate so as to form the bridging group: 

20 -<CH 2 ) n -W-. 

For example, with the aldehyde group optionally in protected form or in the form of an aldehyde 
precursor. 

-CH 2 CH 2 S- — -CH 2 CH 2 SO- 

-CH 2 CH 2 S- — -CH 2 CH 2 S02 
25 -CH 2 NH(CH 3 ) ♦ CISO2- — -CH 2 N(CH 3 )S0 2 - 

-CH 2 CH 2 SH + Br- — -CH 2 CH 2 -S- 

-CH 2 CH 2 Br ♦ HS-— -CH 2 CH 2 S- 

-CH 2 NH(CH 2 ) ♦ aCO^-CH 2 NH(CH 3 )CO- 

-CH 2 COCI + H 2 N- — -CH 2 CONH- 
30 -CHaObSOjCI ♦ HN(CH 3 )- — -CH 2 CH 2 S0 2 NH(CH 3 )- 

The haJides/mesylates of the formula (ill) are also available by conventional methods, such as by the 

action of a suitable reagent (e.g.. PBr 3 . CH 3 S0 2 CI on the corresponding alcohol), halogenation of a 

corresponding methyl derivative, and so forth. 

It will be further evident to those skilled in the art that the synthesis of a compound of the formula (I) 
35 can be varied by the coupling of a precursor aldehyde (or mesylate/halide) with thiazolidJne-2.4-dione, with 

completion of the side chain as a later step by one of the synthetic methods for aldehydes of the formula 

(II) which are illustrated above. 

The present compounds of the formula (I) are readily adapted to clinical use as hypoglycemic or 

hypocholesterolemic agents. The activity required for the former clinical use is defined by the test for 
40 hypoglycemic effect in ob/ob mice by the following procedure: 

Fve to eight week old C57 BLBJ-ob/ob mice (obtained from Jackson Laboratory. Bar Harbor. Maine) 

were housed five per cage under standard animal care practices. After a one week acclimation period, the 

animals were weighed and 25 microliters of blood was collected via an ocular bleed pnor to any treatment 

The blood sample was immediately diluted 1:5 with saline containing 2.5 mg/mi sodium fluoride and 2% 
45 sodium heparin, and held on ice for metabolite analysis. Animals were then dosed daily for five days with 

drug (5-50 mg/kg), a positive control (50 mgykg) of ciglitazone: U.S. Patent 4.467.902: Sohda et al.. Chem. 

Pharm. Bull., vol. 32. pp. 4460-4465. 1984). or vehicle. All drugs were administered in a vehicle consisting 

of 0.25% w/v methyl cellulose. On day 5. the animals were weighed again and bled (via the ocular route) for 

blood metabolite levels. The freshly collected samples were centrifuged for two minutes at 10.000 xg at 
w room temperature. The supernatant was analyzed for glucose, for example, by the ABA 200 Btehromatic 

Analyzer t>j, using the A-gentni glucose UV reagent system* (hexotanase method) using 20. 60 and 100 

mg/dl standards. Plasma glucose was then calculated by the equation. 

Plasma glucose (mg/dl) * Sample value x 5 x 1 .67 * 8.35 x Sample value 

where 5 is th dilution factor and 1.67 is th plasma hematocrit adjustment (assuming the hematocrit is 
53 40%). tua registered trademark of Abbott Laboratories. Diagnostics Oivision. 820 Mission Street. So. 
Pasad na. CA 91030. 

•A modification of the method of Richterich and Dauwalder. Schw iz risen Medizinisch Wochensch- 
rift. 101. 860 (1971). 
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The animals dosed with ,enic'e maintain substantially uncnanged hyperglycemic glucos I vels (e.g.. 
250 mg ah. wnne oositive c:ntrci ammais hav depressed glucose eveis < g.. 1 30 mg dl) Test compounds 
are reported n terms of 3 s glucos normalization. For example, a glucose level wmcn is the same as the 
positive control «s reported ss t00°<>. 
5 Studies sucn as mat described below demonstrate that the compounds of formula <t) effect the lowering 

of serum cnoiesteroi levels n mammals. 

Female nrvce (strain C57Br cd J), obtained from Jackson Laboratories. Bar Harbor. Maine, are used at 
age 8-12 weeks, following 2-4 weeks acclimation having free access to water and standard laboratory enow 
Animals are civided randomly into three groups of 6-7 animals All three groups are placed on a diet 
containing O.TS 0 © cholesterol. 31% sucrose. 15.5% starch. 20% casein. 17% cellulose. 4 5% corn oil. 5% 
coconut oil. 025% choiic acid. 4% salts and 2% vitamin: permitted to feed ad lib for 18 days: and dosed 
daily at 9-ii a.m. for the final 5 days by oral gavage. the control group with 5 ml. kg of vehicle (0.1% 
aqueous methyl cellulose) and the test groups with the compound under study at a dose range of 0.1-20 
mg kg day *n .enide After the fourth day of dosing, the animals are fasted overnight, starting at 5 p.m. The 

'5 following morning a fifth and final dose of the compound is administered to the test groups and. three hours 
later, the animals are sacrificed by decapitation. Blood from the body trunk is collected and allowed to clot 
and the serum assayed enzymatically. using an Abbott VP automated analyzer for HDL cholesterol. LOL 
and VLOL cnoiesteroi. and total cholesterol. Whether judged on the basis LOL * VLDL cholesterol levels, 
total cholesterol levels or the ratio of LOL ♦ VLDL HDL. the compounds of this invention generally show 

20 favorable result m lowering cholesterol levels. 

The present compounds of the formula <l> are clinically administered to mammals, including man. via 
either the Drai or the parenteral route. Administration by the oral route is preferred, being more convenient 
and avoiding :ne possible pain and irritation of injection However, m circumstances wnere the patient 
cannot swaiic* the medication, or absorption following oral administration is impaired, as by disease or 

25 other abnormality, it is essential that the drug be administered parenteraJly. By either route, the dosage is in 
the range or aoout 0 to to about 50 mg.kg body weight of the subject per day. preferably about 0.10 to 
about 10 mg«g body weight per day administered singly or as a divided dose. However, the optimum 
dosage for the individual subject being treated will be determined by the person responsible for treatment, 
generally smaller doses oemg administered initially and thereafter increments made to determine the most 

jo suitable dosage. This will vary according to the particular compound employed and with the subiect being 
treated. 

The comoounds can be used m pharmaceutical preparations containing the compound, or pharmaceutic 
caily acceptaoie aad salt thereof, »n combination with a pharmaceuticaily-acceptable earner or diluent. 
Suitable oharmaceuticaliy-acceptabie carriers include inert solid fillers or diluents and sterile aqueous or 

;5 organic solutions. The active compound m 1 1 be present m such pharmaceutical compositions m amounts 
sufficient to crovtde the desired dosage amount m the range described above. Thus, for oral administration 
the ccmoounas can be combined with a suitable solid or liquid carrier or diluent to form capsules, tablets, 
powders, syr uos. solutions, suspensions and the like. The pharmaceutical compositions may. if desired, 
contain additional components such as flavorants. sweeteners, exopients and the like. For parenteral 

*o administration Tie comoounds can be combined with sterile aqueous or organic media to form injectable 
solutions or suspensions For example, solutions in sesame or peanut oil. aqueous propylene glycol and th 
like can oe jseo. as /veil as aqueous solutions of water-soiuole pharmaceuticaily-acceptable salts of the 
compounds The niectaoie solutions prepared m this manner can then oe administered intravenously, 
intraperitoneal^, subcutaneousiy or intramuscularly. *nh intramuscular administration being the preferred 

js parenteral route <n man. 

The oresent .nvention »s illustrated by the following Examples. However, it should be understood that 
the invention s not limited to the specific details of these examples. Nomenclature used herein is based on 
Rigaudy and Klesney. IUPAC Nomenclature of Organic Chemistry. 1979 Ed.. Pergammon Press. New York. 
1979. The aooreviations THF DMF and OMSO refer to tetranydrofuran. dimethyiformamide and dimethyl- 

50 sulfoxide resoectiveiy 



EXAMPLE 1 

•3 5 

N«((5-Methyu2-onenyi-a-oxazQiyhmethylH^^ 
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4-((Thiazolidm -2.4-dion-5-yl)m thyljbenzenesulfonyl chloride (1.62 g. 5.31 mmol) in 25 ml of CHjCIj 
was cooled to 0*C. N-[(5-Methyl-2-phenyl-4-oxazolyl)methyl)amin (1.0 g. 5 31 mmol) in 10 mL of CH?Ct? 
was added dropwise. followed by diisopropyi thylamm <M mL. 6.37 mmol) and th mixture stirred at 0*C 
for 20 minutes, then at room temperature for 18 hours. The reaction mixtur was diluted with 20 mL 
CH:CI : . washed 3 x 25 mL IN HCI. 1 x 25 mL 5% NaHCOi and 2 x 25 mL brine, dried (MgSOO and 
stripped to 19 g of solids. The latter was flash chromatographed on silica gel using 3:40 ethyl ace- 
tate:hexane as eluant to yield 0.34 g of purified, present title product, mp 120-122 ' C. 

By the same method. N-ethyl-N.[(5-methyl-2-phenyl-4-oxa20lyl)methylJamine (107 mg. 0 5 mmol) and 
4-[(thia20lidine-2.4-dion-5-yl)methyl]benzoyl chloride (133 mg. 1.0 mmol) were converted to N-ethyl-N-{(5- 
methyl-2-phenyl-4.oxazolyl)methyll-4-[(thiazolidine-2.4-dion-5-yl)methyl]ben2amide purified by trituration 
with CHCh and hexane. 1 10 mg. mp 77-79* C 



EXAMPLE 2 



N-Methyl-N-[(5-Methyl-2-pnenyl-4-oxa20lyQ 



Using 1 19 CH3OH CHCI3 as eluant. otherwise by the method of the preceding Example. N-methyl-N-{- 
<5-memyi-2-phenyi-4-oxazolyi)methyl]amine (0 39 g. 1 93 mmol) was converted to present chromatographed 
title product 170 mg. tic Rf 0 35 (1 19 CH 3 OH CHCh) The latter (150 mg. 0 954 mmol) was dissolved in 10 
mL of methanol and NaOChh (51 6 mg. 0 954 mmol) added. After stirring for 15 minutes, the solution was 
stripped to yield the sodium salt of present title product: mp 250 ' C (dec). 



EXAMPLE 3 



N-((5-Methyl-2-phenyl-4-oxazolyl)me^ 



4-[(5-Methyl-2-phenyl-4^>xazolyl)methylaminocarbonyl)ben2aldehyde (0.880 g. 2.75 mmol). thiazolidine- 
2.4-dione (0 483 g. 4 12 mmol) and sodium acetate (0 676 g. 8 24 mmol) were intimately mixed and heated 
at 140-145' C for 45 minutes, then cooled to room temperature, the solids triturated and stirred with 50 mL 
of water for 30 minutes and 1 20 g of present title product recovered by filtration: mp 235-237 "C (dec): tic 
Rf 0.2 (3:1 ethyl acetate:hexane). 



EXAMPLE 4 



N-Methyl-N-(<5-methyl-2-pnenyl-4^^ 



By the method of the preceding Example, except to use a heating time of 2 hours. 4-{N-((5-methyl-2- 
phenyl-4-oxazolyl)methyl]methyiaminocarbonyl)ben2aldehyde (0 520 g. 1.56 mmol) was converted to 0.61 g 
of present title product: mp 95-98* C: tic Rf 0 2 (3:1 ethyl acetate hexane) 



EXAMPLE 5 



N-[(5-Methyl-2>phenyl»4-oxa2olyl)methyiH-((thiazolidine-2.4-dion-5-yl)methyl}ben2amide 
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Till product of Example 3 (0.60 g. 1 43 mmol) m a mixture of 70 mL of THF and 50 ml of acetic acid 
was hydrog nated over 1 0 g of 10% PdC sulfur resistant catalyst .n a Paar shaker at 50 psig and room 
5 temperature for 1 hour Catalyst was recovered by filtration over diatomaceous earth with THF wash. The 
filtrate and wash liquor were combined, stripped to a gummy solid, taken up in CHCb and sufficient CCU 
added to precipitate 0.35 g of present title product; mp 49-53* C. tic Rf 0.7 (3:1 ethyl acetatehexane) 



'0 EXAMPLE 6 



N>Methyl>N-[(5-methyl>2»phenyl>4>ox^olyl)mothyl)»4-((thiazolidine'2.4>dion>5- yOmethyl]benzamide 
;5 — - — 

Title product of Example 4 (0.30 g. 0 69 mmol) in 80 mL THF and 25 mL acetic acid was hydrogenated 
over 0.80 g of 10% Pd C sulfur resistant catalyst in a Paar shaker at 50 psig and room temperature for 2 
hours. Catalyst and crude product were recovered as in the preceding Example The crude product was 
20 flash chromatographed on silica gel using 3:1 ethyl acetatehexane as eluant to yield 81 mg of present title 
product; mp 75-78* C. tic Rf 0.45 (3:1 ethyl acetate :hexane> 



EXAMPLE 7 

25 " 



5-[4*(2-(5-Methyl-2-phenyl-4>oxa2Qlyl)acetamido]ben2yl]thia2Qlidine-2.4>dione 

30 

2-(5-Methyl-2-phenyl-4-oxazolyl)acetic acid (0.40 g. 1.8 mmol) dissolved in 5 mL of CH 2 CI 2 was cooled 
to 0-5 C. Toethylamine <0.46 mL) and then ethyl chioroformate (0 30 mL) were each added dropwise. After 
stirring at 15 minutes at 0"C to assure complete conversion of the acid to the intermediate mixed 
annydnde. a solution of 5-(4-aminobenzyl)thiazolidine-2.4-dione (0.71 g. 3.2 mmol: Chem. Pharm. Bull. 

35 Japan, v. 30. p. 3580. 1 982) and 0.24 mL tnethylamine m 15 mL were added dropwise as the temperatur 
was maintained at 0-5* C. The resulti -g solution was then stirred for 18 hours at room temperature, stripped 
of solvent and the residue distributed between 25 mL 2N HCl and 25 mL ethyl acetate. The aqueous layer 
was extracted with 25 mL additional ethyl acetate, and the organic layers combined, washed sequentially 1 
x 30 mL water. 1 x 30 mL saturated NaHCO, and 1 * 30 mL saturated NaCI. dried <Na : SC>4) and stripped to 

40 yield 0.84 g of solids. The latter was flash chromatographed on silica gel using 1:2 ethyl acetate hexane as 
eluant to yield 0 23 g of impure title product suitable for rechromatography and 020 g of purified title 
product. 

By the same method, the corresponding N-methyl benzyiamme derivative (210 mg, 0.88 mmol) was 
converted to the N-methyl derivative of title product, purified by chromatography on silica gel using ethyl 
45 acetate as eluant. 160 mg. tic Rf 0 35 (ethyl acetate). 

Also by the same method, the corresponding N-ethyl benzylamine derivative (1.0 g. 4.0 mmol) was 
converted to the N-ethyl derivative of title product, purified by chromatography using 2:3 ethyl ace- 
tate hexane as eluant. 420 mg. tic Rt 0 45 (ethyl acetate) 

50 

EXAMPLE 8 



5-[4-(2-(5-Methyl-2'Pheny1-4-oxazolyl)ethylthiolphenylmethylene|thiazolidine-2.4>dione 



Using a temperature of 170*C and a heating time of 0.5 hour, the method of Example 3 was used to 
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convert 4-{2-(5-methy|.2-phenyl-4.oxaiOlyi)ethylthio]b nzaldehyde (0.235 g. 0.73 mmol) to 0 15 g of present 
titl product: tic 0.26 (1:39 CH 3 OH:CH:Cl 2 ). 



EXAMPLE 9 



5-{4-[2M5-M.9thyl-2-phenyl-4-oxaz^^ 

1% NaHg (2.60 g) and the title product of the preceding Example (0.15 g) were combined in 15 mL of 
CHiOH. stirred 4 hours at room temperature and decanted. The decant was stripped, the residue taken up 
.n 25 mL of water, acidified to pH 2 with 2N HCI and extracted 3 x 20 mL CH 2 CI 2 . The organic layers were 
combined. Iried (K 2 C0 3 ) and stripped to an 81 mg residue which was plug filtered on silica gel using 1:39 
CH,OH CH 2 CI> as eluant to yield 58 mg of present title product; tic Rf 0.46 (1:39 CH 3 OH CH 2 CI 2 ) 0 6 (1*20 
CH 3 OH:CH 2 CI 2 >. " 



EXAMPLE 10 



5>[4>[2'(5>Methyl-2'Phenyl>4>oxazolyl)ethylsulionyl]benzyl)oxa20lidine-2.4>dione 



Title product of the preceding Example (53 mg. 0.125 mmol) was dissolved in 5 mL of CHjCfe and 
cooled to 0 C. m-Chloroperbenzoic acid <58 mg. 0.275 mmol) was added portionwise over 0.5 hour at 0*C. 
The mixture was then stirred 2 hours at room temperature, diluted with 10 mL CH 2 CI 2 . washed with 10 mL 
5% NaHCOi and 10 mL brine, dried (MgSCM and stripped to yield 27 mg of title product as a white foam- 
tic Rf 0 50 (119 CH 3 0H:CH 2 CI-) 



EXAMPLE 1 1 



5>(4-[2M5»Methyl-2«phenyl-4K)xazolyl)ethylsulfinyl)benzyllthiazolidine-2.4-dione 



Title product of Example 9 (5.8 mmol) is dissolved in methanol (125 mL) and added to sodium 
penodate (17 4 mmol. 3 7 g) dissolved in water (40 mL) at room temperature. The reaction mixture is stirred 
for 1 hour and then concentrated to 50 mL Water (150 mL) is added and the solution is extracted with ethyl 
acetate (2 k 125 mL). The organic layers are washed with water (50 mL). saturated NaCI (50 mL). dried 
(NaSCM and solvent removed in vacuo to yield present title product. 



EXAMPLE 12 



Sodium Salt of 5-[4-(2-(S-Methyl-2-phenyl-4-oxa2ol^ 

Title product of Example 9 (6 9 mmol) is dissolved, with warming as necessary, in 75 mL of ethyl 
acetate. Sodium 2-ethyihexanoate (6 9 mmol. i t g) ,n 10 mL ethyl acetate is added. After standing 
overnight, present title product is recover d by filtration. 
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EXAMPLE 13 

5 S-(4-[N-Methyi-2-(5-methyl-2-phenyl-^ 

-(5-Methyl-2-phenyM-oxazolyl)acetic acid (0.195 g. 0.90 mmol) and SOCi-> (0.109 g. 0.90 mmol) were 
combined in 0.67 mL of benzene and heated near reflux for 20 minutes to form a clear solution of the 

w corresponding acid chloride. The mixture was cooled, stripped of solvent, and twice restripped from 10 mL 
portions of CCU. The resulting solid residue was slurred in 3 mL benzene and added portionwise to a 
solution of 5-[4.(methylamino)benzyl]thiazolidine-2,4-dione (0.21 g, 0.88 mmol) in 1.5 mL of pyridin 
maintained at 0-5* C. The mixture was stirred 18 hours at room temperature, diluted with 40 mL of water, 
acidified with 6N HCl and extracted 2 x 40 mL ethyl acetate. The organic layers were combined, washed in 

s sequence 1 x 20 mL IN. 2 x 30 mL H 2 0 and 1 x 30 mL saturated NaCI. dried (NajSCM. stripped to 0.355 g 
of a gum. The latter wash flash chromatographed on silica gel using ethyl acetate as eluant to yield 0.160 g 
of present title product as a solid: tic Rf 0 35 (ethyl acetate). 

20 PREPARATION 1 



Ethyl 2-(Hydroxyimino)-3-oxobutyrate 

Under N?. a solution of ethyl acetoacetate (286 mL. 292 g. 2.24 mol) dissolved in 300 mL of acetic acid 
was cooled to -10* C. Maintaining that temperature. NaNO? (80 g. 2.61 mol) in 400 mL of water was slowly 
added, and the mixture then stirred 30 minutes at 0 # C. at which time KCI (160 g. 2.15 mol) in 800 mL of 
water was added over 20 minutes, the mixture stirred for an additional 30 minutes at 0*C. and then 
extracted 3 x IL ether. The organic layers were combined, washed 2 x 1L water and 1 x 1L brine, dried 
(MgSO*) and stripped to yield 343.3 g (96%) of title product as an oil: tic Rf 0.3 (1:19 CH 3 OH:CHCI 3 ). 

PREPARATION 2 



Ethyl 5-Methyl-2-phenyloxazole-4-carboxylate-i -oxide Hydrochloride 

Title product of the preceding Preparation (343 g. 2.1 6 mol) was dissolved in 550 mL of acetic acid. 
Benzaldehyde (285 mL. 297.5 g. 2.81 mol) was then added, the mixture cooled to 0"C. and dry HCl 
bubbled into the stirred reaction mixture at a moderate rate for 2 hours at 0*C. The mixture was diluted 
with 3 26 volumes of ether and filtered to yield 620 g (558 g. 90% on a dry basis) of ether wet title product, 
which was immediately bottled and stored at refrigerator temperature: tic Rf 0.45 (1:19 CH 3 OH:CHCh). 

PREPARATION 3 



Ethyl S-Methyl»2-phenyloxazole-4-carboxylate 

Title product of the preceding Preparation (205 g. dry basis. 0.723 mol> was dissolved in 1L of ethanol 
and 120 mL of methanol and hydrogenated m a Paar shaker over 14 g of 10% Pd/C at 50 psig and room 
temperatur for 3 hours, by which time uptak of hydrogen was complete. Catalyst was recovered by 
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25 



30 



35 



40 



nitration ov*r diatomaceous earth with methanol wash. Th filtrate and wash liquors were combined and 
stnpp d to y. Id present title product as an oil; tic Rf OV (1:19 CH,OH:CHCI 3 ). 



to 



t5 
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PREPARATION 4 



5-Methyl-2-phenyloxa2ole-4-methanol 



Under N 2 . L ,AIH 4 (in g. 0 .293 mol) was slurried in 300 mL ether and cooled to O'C A clarified 
soUon of the title product of the preceding Preparation (67.0 g. 0.29 mol) in 300 mL of ether was aSZ to 
he hydnde slurry over 30 minutes, maintaining the temperature at 0-10' C The reaction mixturH^s^ 
i hour at room temperature, then diluted w.th 200 mL THF. slowly quenched JmiTS Tate7Z^s 

of present title product as a solid; tic Rf 0.4 <i:i9 CH 3 OH:CHCI 3 ). 



PREPARATION 5 



5-Methyl-2-phenyloxazole-4-carbaldehyde 



•jess ssr-sss'ssf i jsf-s ss,r js.*?!: : r- 01 - * 



PREPARATION 6 
(5-Methyl-2-phenyl-4-oxa2olyl>methyi Azide 

Under N?. to 



under N r . to a st.rred solution of the t.tle product of Preparation 4 (tOO g 0 053 molt was addad i« 
sequence tnpneny.phosph.ne (,8.0 g. 0069 mol). NaN, (,0.3 g. 0.159 mo.) ^CCM 1 5 3 SfSlT 

Ld e ^TTay^^s: o exo,he, : ,c - was s,,rred ,or 1 hour - ^ ~ « £ 52 
300 m^r^soTs^ r^iti n 



50 



55 



PREPARATION 7 



N-((5-M thyl-2-phenyl>4«oxa^olyl)methyllamine 

Under N ? . a st.rred slurry of LiAJH« (0.96 g. 0 025 mol) in 75 mL of ether was cooled to utta 
product of the preceding Preparation (3 05 g. 0 014 mo.) ,n 40 mL of eth , was Z£ ov rT 5 m^es.' £ 
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mixture was allowed to warm, then heated at reflux for 3 hours, cool d to 0*C. and diluted with 3 mL 
saturated Na 2 SO*. The resulting slurry was filtered with ether and THF wash. The filtrate and wash liquors 
wer combined, dried (MgSO«) and stripped to yield 2 2 g (82%) of present titl product as an oil tic Rf 0 0 

(1:19 CH,OH:CHCh). 



PREPARATION 6 



N-Methy«»N-[(5*methyt>2>phenyl»4»oxazolyl)methy<lamine 



Title product of Preparation 5 <2.0 g. 10 7 mmol) was combined with MgSO* (2 g) in 50 mL ether, 
cooled to 0* C and the mixture saturated with gaseous methylamme The mixture was stirred 15 minutes at 
0 C. then at room temperature for 3 hours, filtered over diatomaceous earth with ether wash, and the 
combined filtrate and wash liquors stripped to yield intermediate imme as an oil. All of this oil was taken up 
in 50 mL CH-jOH and cooled to 0* C NaBH. (2.2 g, 0.058 mmol) was added and the mixture stirred at 0* C 
for 15 minutes, then at room temperature for 18 hours. The mixture was diluted with 2 volumes of water and 
extracted 2 x 150 mL ethyl acetate. The organic layers were combined, washed 2 x 150 mL water and 1 x 
150 mL brine, and stripped to yield 1 54 g (46%) of present title product as an oil; tic Rf 00 (1:19 
ChbOHCHCb) 



PREPARATION 9 



5-<Phenylmethyiene)thiazolidine-2,4-dione 



Benzaidehyde (0.78 moi. 82.8 g) and 2.4-thiazolidinedione (0 85 mol. 100 g) were heated to reflux in a 
mixture of pyridine (215 mL) and dimethyiformamide (400 ml) for 18 hours The reaction mixture was 
cooled to 55 "C. diluted with hexane (360 mL) and water (900 mL). and stirred for 1 hour after cooling to 
room temperature The product was coiiect^.1 to afford 1 75 g of title product as a pale yellow soiid* mp 246- 
248 'C 



PREPARATION 10 



5-(Benzyi)thiazc<uJine-2.4-dione 



The title product of the preceding Preparation (0.12 mol. 25 g) was hydrogenated in a Paar shaker at 50 
psig for 18 hours at room temperature using 10% Pd C (25 g of 50 wt% H 2 0) in tetrahydrofuran (750 mL) 
and acetic acid (250 mL). The catalyst was removed by filtration and the solvent removed in vacuo. The 
crude solid was recrystailized from ethanoi.water (12) to afford 15.4 of pale grey crystals: mp Tbl-ioA'C. 



Analysis calculated for C<?H 9 0?NS: 


Found 


C. 57 95. H. 4 38: N. 6.76% 
C. 57 95; H. 4.30: N. 6.76%. 
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PREPARATION 1 1 



4-UThiazolidine-2.4-dion-5-yl)methyl]benzenesulfony) Chloride 



Chlorosulfonic acid (5 mL) was cooled to 0*C and the 5-benzyl-2.4-thiazolidinedione prepared above 
(9.6 mmol. 2.0 g) was added portionwise. The reaction mixture was stirred at room temperature for 0.5 hour 
and poured into ice (25 g). The solution was extracted with methylene chloride (2 x 50 mL). the organic 
layers were combined and dried (Na 2 SO*). and solvent removed in vacuo to afford title product which was 
used without further purification. ~~ — 



PREPARATION 12 



4>((5-Methyl>2«phenyl-4>oxa2olyl)methylaminocarbonynbenzaldehyde 

j 

Under N 2 . 4-carboxybenzaldehyde (0.934 g. 6.22 mmol). 30 mL THF and triethylamine (0.87 mL, 6.24 
mmol) were combined and the resulting solution cooled to 0*C isobutylchloroformate (0.81 mL. 6.24 mmol) 
was added, forming a white milky slurry which was stirred 30 minutes at 0*C to fully form the mixed 
anhydride. Title product of Preparation 7 (1.17 g. 6.22 mmol) in 15 mL THF was added dropwise to over 5 
minutes and stirring continued for 30 minutes at 0*C and then at room temperature for 18 hours. Tho 
reaction mixture was quenched with an equal volume of water and then with an equaJ volume of IN NaOH. 
ana extracted 2 x 125 mL ethyl acetate. The organic layers were combined, washed 2 x 125 mL water and 
2 x 125 mL brine, dried (MgSOi). stripped to an oil (2.01 g) and flash chromatographed on silica gel using 
31 ethyl acetatehexane as eluant to yield M0 g of purified title product in the form of yellow crystals- tic 
Rf 0 55 (3:1 ethyl acoiate hexane). 



PREPARATION 13 



4>[N>[(5-Methyl-2-phenyi>4>oxazolyl)methyl]methylaminocarbonyllbenzai^hyde 



By the method of the preceding Preparation, the title product of Preparation 8 (1.5 g. 7 42 mmol) was 
converted to 0.52 g present chromatographed title product, tic Rt 0.4 (3:1 ethyl acetate hexane). 



PREPARATION 14 



Methyl 2'(Benzoylaminoh3-oxobutyrate 



L-Aspartic acid beta-methyl ester hydrochloride (5.0 g. 0.027 mol) was partially dissolved in 15 mL of 
pyridine by stirring for 15 minutes at room temperature, and the mixture cooled (o O'C. With vigorous 
stirring, benzoyl chloride (3.1 mL. 3 8 g. 0 027 mol) was then added dropwise. and stirring continued for 1.5 
hours at 0 C and 0 5 hour at room temperature to yield a solution of intermediate N-benzoyl L-aspartic acid 
beta-methyl ester Acetic anhydride (10 mL) was added and the mixture heated at 90* C for 2 hours, then 
diluted with 15 mL of water and heating continued for 15 minutes. The mixture was cooled, acidified with 
excess dilute HCl and extracted 2 x 75 mL of ethyl acetate. The organic layers were combined, washed in 
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sequence with I x 50 mL 2N HCI. 1 x 50 mL water. 3 x 50 rnL saturated NaHCOi. 1 x 50 mL wat r and t x 
50 mL saturated NaCI. dried ov r Na-SOi and stripped to yield 4 3 g of present title product as a thick oil; 
tic Rf 0.75 (9:1 CH 2 CI 2 CH,OH). 0 25 (49:1 CH : Clr CH,OH). 0 15 (1:2 ethyl acetate:hexan >. 

PREPARATION 15 



f o Methyl 2-(5-Methyl-2-phenyl-4-oxazolyl)acetate 

Phosphorus oxychloride (20 mL) was added to a solution of title product of the preceding Preparation in 
80 mL of toluene and the mixture heated at reflux for 4 hours, cooled to room temperature, poured into 200 
rs mL of ice and water, adjusted to pH 7 5 with solid K^COj and extracted 2 x 100 mL ether. The organic 
layers were combined, washed 1 * 100 mL water and 1 x 100 mL saturated NaCI. stripped to 2.4 g of an 
oil. and the latter flash chromatographed on silica gel with 1:2 ethyl acetate:hexane as eluant to yield 1.1 g 
of purified, present title product as an oil: tic Rf 0.4 (12 ethyl acetate:hexane>. 



20 



35 



40 



50 



PREPARATION 16 



25 2-(5-Methyl-2-phenyl-4-oxazolyl)acetic Acid 

Title product of the preceding Preparation (1.1 g, 4.8 mmol) was slurried in 15 mL of IN NaOH and 
heated at gentle reflux for 0.5 hour. The resulting toiution was cooled to 0-5 * C and acidifierJwith excess 
oo 6N HCI to precipitate 0.82 g of present title product; tic Rf 0.05 (1:1 ethyl acetate:hexane). 0.2 (1:2 ethyl 
acetate:hexane). 



PREPARATION 17 



2-(5-Methyl-2-phenyl-4-oxa*olyl)ethyl Bromide 



2-(5-Methyl-2-phenyl-4-oxazolyl)ethanol (0.203 g. 10 mmol: European patent application 177353) and 
CBr 4 (0.662 g. 2.0 mmol) were dissolved in 10 mL of ether and cooled to 0* C. Tnphenylphosphine (0.524 
g. 2.0 mmol) was added and the mixture stirred for 3 hours at room temperature. The mixture was filtered, 
the filtrate was stripped of solvent and the residue filtered through a plug of silica gel using CHCh as eluant 
45 to yield 0.16 g of present title product as a white solid: mp 59-61 ' C; tic Rf 0.22 (CHCh). 

PREPARATION 18 



4-[2«(5-Methyl-2-phenyl-4»oxazolyl)ethylthio)phenyl Bromide 

55 NaH (46 mg. 1.92 mmol) was added to 8 mL THF at 0* C and stirr d for 5 minutes. 4-Bromothiophenol 
(278 mg. 1 .47 mmol) was added and the mixture stirred for 1 5 mmut s at 0 ' C to form the sodium salt. 
Finally title product of the preceding Preparation (300 mg. i . 1 3 mmol) was added and the mixture stirred 1 
hour at 0'C and 2 hours at room temper atur . then diluted with 20 mL ethyl acetate, washed i x 15 mL 
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water and 1 x 15 mL saturated NaCl. dried (MgSOo. stripped and the r sidu plug filtered on silica gel 
using 2:1 hexane:ether as eluant to yield 0.26 g ot pres nt title product as a white solid; mp 51-53' C. 



PREPARATION 19 



4>(2-<5-Methyl-2-phenyl-4>oxazolyl)ethylthiolbenzaldehyde 



The title product of the preceding Preparation (0.50 g. 1.34 mmol) was dissolved in 15 mL of dry. 
distilled THF and cooled to -78* C. n-Butyllithium (0.7 mL of 2.1M in hexane. 1.47 mmol) was added and 
the mixture stirred 15 minutes at -78* C. DMF (0.30 mL. 3.9 mmol) was then added and the mixture allowed 
to warm to room temperature, poured into 50 mL of water and extracted 3 x 60 mL ether. The organic 
layers were combined, dried (MgSOo and stripped to 0.45 g of oil. The latter was plug filtered on silica gel 
using 2:1 hexaneether as oluant lo yield 0 25 g of present title product as a white solid: mp 74-76* C; tic Rf 
0.2 (2:1 hexane.ether). 



PREPARATION 20 



5-(4-(Methylamino)benzyl)thiazo)idine-2.4-dione 



To acetic anhydride (1.2 g. 117 mmol) cooled to 0-5 *C was added dropwise formic acid (0.663 g, 14.4 
mmol) and the mixture then heated at 50-55 * C for 2 hours, cooled to room temperature and diluted with 5 
mL of THF. 5-(4-Aminobenzyl)thiazolidine-2.4-dione (1.0 g. 4.5 mmol) was added and the mixture stirred 
overnight to form intermediate 5-{4-(formylamino)ben2yl)oxa20lidine-2.4-dione. The volatiles were stripped in 
vacuo, the residue taken up in 5 mL THF, cooled to 0-5 *C. and BH 3 '(CH 3 ) 2 S (5.75 mL of 2.0M in THfT 
1 1 .5 mmol) added with continued cooling (Note: gas evolution) The reaction mixture was then heated to 
reflux for 3 hours, cooled to room temperature, diluted with 10 mL CH 3 OH. stirred 1 hour, cooled to 0-5 *C. 
adjusted to pH 2 by bubbling dry HCI into the solution, reheated at reflux for 1 hour, cooled and finally 
stripped of solvent The residue was taken up in 75 mL saturated NaHCOj and extracted 2 x 50 mL ethyl 
acetate. The organic layers were combined, washed i x 40 mL H 2 0 and i x 40 mL saturated NaCl, dried 
(Na 2 SO*) and stripped to yield 1 4 g of present title product as an oil: tk: Rf 0 7 (ethyl acetate). 



Claims 



1 . A compound of the formula 




wherein the dotted (in repr sents a bond or no bond: 

V is -CH « CH-. -N » CH-. -CH » N-. S. O or NR: 

W is S. SO. S0 2 . SO?NR\ NR'SO: CONR' or NR'CO: 
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25 



30 



35 



X is S. O. NR 2 . -CH = N- or -N = CH; 
Y is CH or N: 



s chloro or bromo: 3 (C-Oalkyl. tnfluoromefhvl. <C.-C,)alkoxy. fluoro. 

Z' is hydrogen or (C -Cj)alkyl: 

R. R- and R' are each .ndependently hydrogen or (C-Coaikyi; and 
n is 1 . t or 3t 

a pharmaceutically acceptable catiomc salt thereof or 
'° ' ^Sndr,^ — ■ - —nd contain, a bas,c n.trogen. 

3. A compound of Cairn 2 ^TT.'SS^o^.^ 30(1 " " ' * 2 

4. A compound of claim 2 where.n n „ , w is NR'CO X I O v 2 ° fm ' n9 ox* 201 - 4 -* 1 Qroup. 

5. A compound of Cairn 2 wherein n is T W is S !' so % X '* * '° f m ' n ° * group. 
'5 group. S 2 - W ,s S or SO *- x * O and Y is N forming an oxazol-4-yl 

6. A compound of claim 3. 4 or 5 where.n Z is 2-pheny. and Z' is 5-methvl 
7 A pharmaceutical compos.t.on (or use .n a hyperolvcem.r 1 11! * ? ' 

lowering amount of a compound of c«a.m , and a ZSZl!! C ° mpriSeS 3 b,0Od Q,ucose 

Claims for the following Contracting States: ES. GR. 



A process for a compound of the formula 




z 




x - - - —d) 

Y 
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wherein the dotted line represents a bond or no bond 
Vis .CH = CH.. -N * CH-. -CH a N-. S. O or NR: 
W * S SO. so 2 S0?NR , NR , SQ conr; ^ 

X is S. O. NR*. -CH = N- or -N = CH 
Y is CH or N: 

chloro or bromo: * C 3,9 <C ' "^'M. tr.fluoromethyl. <C, -C^alkoxy. fluoro. 

Z* is hydrogen or <C.-C,)alkyl: 

n '*\To* ** ^ ,ndependen,,y or (CCoalky.; and 

a pharmaceutically acceptable cation, c salt thereof or 

SSZST add,, '° n ~ ' — - — no con»,„, a bas,c nitrogen: 

or ketone ^ '*°' eS9ntS " ^ of .h.azo.idine^-dione with an aldehyde 
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(b) when the dotted line represents no bond, reduction of a preformed compound of the formula (I) 
wherein the dotted line represents a bond: 

(c) when the dotted line represents no bond, reaction of thia*oiidine-2.4-dione with a compound of the 
'5 formula 



20 



25 




wherein X 1 is a nucleophilic leaving group such as chloride, bromide, iodide or mesylate: 

(d) when W is SOjNR' or CONR\ reaction of an activated form of an acid of the formula 

30 



35 

or 

40 



45 




with an amine of the formula 
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or 



15 



20 



(e) when W is NfVSO? or NRCO. reaction of an activated form of an acid of the formula 

O 




HOOC 



25 



or 



30 



35 



HOSO 




with an amine of the formula 



(CH 2>n 




NH 



so 



ss 



and. if desired 

<f> converting a preformed compound of the formula (I) to a pharmaceuticals-acceptable cation* salt 
(9) converting a preformed compound of the formula (I) which contains a basic nitrogen to a 
pharmaceuticallyacceptable acid addition salt: 

<h> oxidizing a preformed compound of the formula (I) wherein W is S to form a compound of the 
formula (I) wherein W is SO or SO? compound or me 

2. A process of claim i wherein the dotted line represents no bond. V is -CH - CH- and n is t or 2 

3. A process of claim 2 wherein n is 1 . W is CONR'. X is O and Y is N forming an oxazot-4-yl tjrouo 

4. A process of claim 2 wher in n is I . W is NR'CO. X is 0 and Y is N forming an oxazoM-yl group 

5. A process o claim 2 wher in n is 2. W is S or SO,. X is O and Y is N forming an oxazoM-yT group. 

6. A process of claim 3. 4 or S wherein 2 is 2-phenyl and Z' is 5-methyl 
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